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a pound of resistance puts this 1. Body casting 2. Cam Slot 
“muscle” to work. oe sc and pin 3. Gears 4. Output 


shaft 5. Controlling spool-type 
valve 6. Input shaft 
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HYDRAULIC SERVO 
MECHANISM 


saves muscle work for 











the man at the wheel! 


Here’s perfected power steering. Proved in field instal- 
lations on thousands of tractors of practically every 
make and model. Selected as original equipment for 
International Harvester Farmall 300 and 400 series, 
and other leading self-propelled agricultural and heavy 
industrial equipment. Now being produced on a scale 
that assures you fast delivery of any quantity. 








-- The power unit is mounted 
The Behlen Hydraulic Servo Mechanism is a gear ' anywhere along the steer- 
motor actuated by as little as 1 lb. of mechanical force. ing shaft. Both right hand 
When rotary force is applied on the input shaft by operator and left hand operation. 
(or when shock or other sudden loads occur), a system of ; 

: , Does not affect steering ra- 
slots and pins working like a linear cam automatically posi- i tio. Maintains full d : 
tions a spool type valve. This directs hydraulic pressure to lo. ain os . and posi- 
the proper side of the gear motor at a rate proportional to ' ft @ tive contro! ft rough me- 
compensating effort required at output shaft. ee chanical linkage in event of 
hydraulic power failure. Di- 


Full 360° operation ...even under full power. The num- mensions 15%2x4¥2x6-9 /16” 


ber of turns is unlimited in either direction. Zero pressure exists 

in the system except when gear motor is operating. Maximum pres- 
sure is determined by setting of safety valve on the pump or other 
hydraulic source. The Behlen pump, a separate unit, is designed and 
built to the same high standards as the gear motor. 


Easily applied as original equipment — can be used with conventional 

steering gear and linkage. Our Hydraulic Division is ready to adapt the Behlen 
Hydraulic Servo Mechanism to your specific applications, without drastic and costly 
engineering changes on production lines — with big advantages of work-saving efficiency 
and sell appeal for your product. Write, wire or phone collect to Howard Christenson, 
Production Manager. 


Behlen Manufacturing Co. Dept. PF-7 ® Columbus, Nebraska 








your index 


is now ready 


A 16-page printed index of all 
editorial content in issues of the 

first six months of 1958 (Vol. 29) 

is now ready. Copies may be 
obtained by writing Index-Vol. 29 
in the space marked “Special 
Data” on the Readers Service 
Card, p. 41. 


Hereafter the Index will be issued 
twice each year, in July and 
January, and copies will be sent 
free on request as long as the 
supply lasts. A limited supply 

of the Index for 1957 (Vol. 28) 

is still available. 





coming 
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the 
DESIGN edition 


for August 4 


Silicone rubber sponge 
With better sponging grades and process controls 


tolerances can be predicted and rejects cut. 


Which type of torque-limiting device 
17 ways to prevent motor overloading with 
hydraulic, magnetic, mechanical and electrical 


limiters. 


Stress corrosion in metals 
Chemical environment plus stress may be 


tough to resist. Here’s how design can help 


The small gas turbine 
Its small size and light weight 


make it an ideal power package. 


Elastically supported cantilever beams 
Formulas and diagrams to figure 


deflections for 8 beam mountings. 


13 ways to couple shafts 
Permitting axial play only, or universal 


types with angular play as well. 
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FEATURED: 


CARMAKERS SEEK ANSWER TO HIGH TOOL COST. Model-change 
costs reduced by building-block techniques 


THE LITTLE MAN CAN’T PROTECT HIS PATENTS. His rights are 
fictitious without finances to back him up 


OVERTIME PAY FOR ENGINEERS? The law has specific rules about 
who must be paid for extra hours 


FROM IDEA TO FORM. Evolution of a loudspeaker telephone in sketch 
and model 


POINTS OF VIEW. Has foreign competition affected the design of 


FIELDS OF INTEREST: 


Weatherproof adhesives for phenolic applications. . 
New zinc find in Canada to be developed 
Antimatter—what it is and how it may be used 


Uranium—on the market for $5 per kg 


New metal-ceramic coating process revealed...... 
More aluminum to come from a new reduction plant. . . 
Uranium handling—a problem in fire prevention. . . . 


Chrome plate improved with double copper bath 


TV tube only 3 in. thick 


Poor instrumentation delays development in other fields ... . 


Corrosion-inhibiting coating better than 3 coats of paint 
First automatic mail sorter headed for Detroit 


Organic moderator used in German reactor 


Pressure meter to test high-viscosity plastic resin. 


Packaged labs for environmental testing. . . 


Navy to go underwater in the next ten years 
Air Force advisory board recommends clearer industry policies. 


Patent royalties ruled a capital gain 
Federal scholarships questioned by expert 


Franco-German research institute nears reality 
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Newest of the Garlock 2,000 








New Garlock WOW [i\ Rubber Parts Give 
Maximum Resistance to Solvents and Heat 


Unharmed by exotic new fuels, solvents, acids, bases Hundreds of Applications. Garlo 


. , extruded parts are for use on air 
Garlock VITON A rubber parts are more resistant to har eee pe -_ - ; 


liquids than any other rubber known. Following is a partial 
list of liquids you can use in contact with VITON A. It has 
extremely low swell in solvents: 


and other mechanical equip! 
which gives ma) 
and heat 


Also avail 


OS 45 hydraulic Cellulube é‘ / 
flexible members in MECHANIPAK 


and turbo oil Benzene 

ASTM #3 oil Carbon tetrachloride 

ASTM reference fuel B Carbon disulfide 

Kerosene Naphtha 

JP-4 fuel Aniline 

Ethylene Glycol Trichlorethlene 
Still flexible at 600° F. In addition to excellent resistance 
to deterioration by liquids VITON A rubber parts perform 
excellently in heat up to 600° F. for limited periods of time 
without significant loss of elasticity. After oven aging for 1 


week at 500° F. VITON A shows only the slightest change in A REO Cc He. 


duro, tensile strength, and elongation characteristics. 


Rings, cups, CHEVRON* packing 
another part of “‘the Garlock 2,000” 
lerent styles ol packings, gaskets, al 
The only complete line. See your local 
tive, or write tor turther inilormation 


THE GARLOCK PACKING COMPANY, Palmyra, N. Y 
For Prompt Service, contact one of ovr 30 sales offic 


and warehouses throughout the U. S. and Canada 


Good compression set. Using the ASTM-D-395 method B Packings, Gaskets, Oil Seals, Mechanical Seals, 
for 70 hrs. at 350° F. it shows as low as 25% set. Molded and Extruded Rubber, Plastic Products 
CIRCLE 51 READER SERVICE CARD *Garlock Trademark 





PM=Quality 


+Economy 


| 


in your 
electroplating of 


HARD GOLD 
HARD BRIGHT GOLD 
SOFT GOLD 
PLATINUM 
RHODIUM 
PALLADIUM 


TECHNIC PM2 (Precious Metal Plat- 
ing Metallurgy) ensures Quality and 
Fconomy. For electroplating both con 
ventional alloys and exotic alloys such 
electronics and 


as are required in 


atomics, Technic enables you to get 
predetermined results that are exactly 
duc il le 
method give 
trol of 


inate 


repre Our solutions and 


vou rigid scientific con 
elim 


performance and cost 


wasteful deviation from strict 


standards 


CASE HISTORIES ON RECORD 
Case histories illustrate the efficacy of 
Technic PM Ask for the 


_ 
industrial leaders who 


names of 
lower cost and 


control quality with Technic preci- 


sion electroplating 
TECHNIC SERVICE 
Besides formulating scientifically cor- 


rect solutions we are 
nstall or to 


equipped to 
modernize all your 
requirements for precious metal elec 
troplating. No Technic 
( he ( ke d out 


achieves optimum performance 


installation is 
until it 
Send 
old or new for 


as complet: 


us your problems 


recommendations. 


TECHNIC,INE. 


39 Snow Street 


é 
Providence, R. L. 

JAckson 1-4200 
Chicago Office 
North Clark Street 


7001 


THE LARGEST ENTERPRISE OF ITS KIND IN THE WORLD 


CIRCLE 52 READER SERVICE CARD 


READER TO EDITOR 


We Need Wisdom 
Io the Editor 


16 edition (p. 5 he five “Points 
“Why don’t 30), p 24 ire 
makes sens« 


months of 


Hot Water Tablet 
lo the Editor 


In your 
Mr. ¢ 
they 
hot water 


June 

Van Tassel asked, 
research and develop an instant 
tablet?”’ Our laboratory 
developed a heat capsule that in on 
minute will heat to just below boiling ( nd T\ 


1 volume of 


] 


to develop leadei 


} 18 


water equal 0 1 


the volume of the ¢ ipsulc 

icrmetically sealed, and 
ther elect 

14-volt cell or chem 


IMININZ 


1 small 
depressing a plunge« 


capsule 


instant 


Chain Engineers 
to a Drawing Board? 


To the Editor 
Io quote from “An | 
file” (June 16, p. 33), 
do not delegat rity 
“Engineers prefer metl 
and process to either ideas 
hese statements certainh 
flect engineers’ 
ibilities 


executives in 


abilities 


which they must 


management 
them t 


boards, and thus prevent th 


we should ch un 


entry into management 

we find ourselves in th 

tunate position as Europe 

J. M. Kossaripes 

Model Engineering & Manufacturing, I 
Huntingt ] 


Don’t Axe a New Idea 
lo the Editor 

Your read Jur 
proved me wrong when | 
the automatic brak 
shutoff is base« n 
The lesson 


oon” 


it 


1} 
im usual 


the fence; 
cisms to my own 
on with “Why 
and Develop.’ 


American 


tending 


peatedly, that many 
ples” are not principles at 
Greorce H. AMBE! 
Amber & Amber Consulting Eng 
Detroit, M 
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y-Veaal-) at ot-laree 


DEVELOPMENTS 
TO WATCH... 


New coatings, combining ceramics... 


with metals, are promised by an electrophoret ated with excell 

tc hnique just revealed by Vitro Corp. It’s one result g 
, , | 

rch effort aimeu at developing Mixtures 


materials ror nucle codeposited by th 


part is sintered in a 
J 
s involves the move temperature, a metal 


ugh a liquid under the 


ment of charged parti h g 
influence of an « rical potential. In electrolysi tains the structura 
solution. Tl 


ney a 
trophoresis the part 


the ceramic partici 


} 


oxidation resistance 
over 1300 ] 


Looking ihead, 


though 


. 
nd are simply disperse 
possibility of de even stronger and 1 

can not be dissolved by successive, 


cwions of 


+ 


1 ¢ ectroph etic de pany 1 


obalt; 
olloidal dispersion of ind bas« 


f the s illoy 


established between ( 


Lower-cost, weatherproof adhesives . 


inv phenolic applica 
Inc., as a result of 
made from wood stal om temp¢ 

eiled recently is long-heralded 

20, said to yield other useful 


More aluminum is coming... 
Mathieson-Revere) Corp.'s 


m now nearing completion 
t’s reduction plant nea 


. ’ 
ina alumina plant 


line. By fall, OM 


. nm — 
nill in operation at 


ire of the reduction 

n to OM’s Tenn., 
vere’s Baltim 

metal (120,000 


ionwide basis 


into precipitator at new 
that turns bauxite 
—ARG 


Sodium aluminate pours 
Ormet plant. It’s one step in process 


into alumina 
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_.@a tough new alloy 


} 
C 


; 


; 
_ . } 
1h} ( 


And now, they’ve come up with : a *y 
U. S. Patent No. 2,816,830. 


New LAPELLOY 
A\LEL-TROI 1WaKCS 


performan ¢ 


farpen ter 


Improved alloys for elevated temperature service 


Sie! 
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American ---Washington 


DEVELOPMENTS 
TO WATCH 


Watch the growing trend of Navy to go underwater .. . 
Within the next ten I Navy officer laim Ye propell th ch tl 


} : 
the main st 


Make policies clearer to industry .. . 
aiall — thority to R & D work 


The air has been cleared... 
‘ . Ih Int 
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Lela lo ba’, 41 o| -. 


DEVELOPMENTS 
TO WATCH 


To test high-viscosity plastic resins 


on in machine t 
ved the manom 


of a simple 


pressure in the 
idily idapted t 


nad ¢ 


TV tube only 3 in. thick . . 


Thixotropic coating... 


iding ion prevention “equivalent t 
coats of paint” is offered by Evode Ltd 


in 


t rs st 
1u1nne Cl t 


with a_ brush, 
phaltic bituminous gel material comes 
inhibitor, which <¢ 1 


arip OI 


| I 
Ihe 
iri 


W hile 


Kknesses tft 


new 


mers and 


itmosph¢ res 


’ ] } 
mad Will nN ci 


Big new zinc find . . . 


oped despite current ome ft 
demand. Nine compani including though 
Intyre, and Canadiana Exploration, at 


it in the Matta 


It will likely be 


omplet 
more 


whi h Opt rati 
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You can power your whole line 
with HERCULES engines 


3-Cylinder 


Gas or Diesel 4-Cylinder 


Gas or Diesel 


6-Cylinder 
Gas or Diesel 


and get 18 HP ratings 
with 3 basic engine sizes 
With three bore sizes in 3, 4, 


and6 too. Many spare parts 


HERCULES ENG/NES 
... Sold and Serviced the World Over 


PRODUCT ENGINEERING + July 28, 1958 


cylinder models, Hercules new DD 
diesel and GO gasoline (or LPG) 
engines offer 18 horsepower ratings 
from which to choose your power. 

Diesel, gasoline and LPG-engines 
in the same number of cylinders 
have complete mounting inter- 
changeability for “production-line” 
selection of power plant 

Your customers will welcome the 
simplified maintenance built into 
every Hercules DD and GO engine, 


both 3-cylinde cs isoline 


inder diesel engines 
thing between! The 
hich 


trated folder w 
this parts interchange 
yours for the asking 

If you'd like more information ¢ 
specific engine selections for your 


Hercule 


near you or writ 


equipment line, call the 
representative 
to Hercules Motors Corporatio! 
Canton 2, Ohio, 


HERCULES 





HERCULES MOTORS CORPORATION 
Canton, Ohio 
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.- What’s happening in SCIENCE 


Does anti-matter 
matter ? 


es, and to studi 
know—to see if ther 
such annihilation 

occurred betwee rses som ) 

in the pa far there is n ; 

peoot briefs . 
Wh piadias cap. vm Gravity award 


Phe 


H 


at Dawsonville, 


llation produce nergy (gel nti New radiation center 
imma ( I (; | I it101 n 
Wh 
the 


ell 





I'rends in engineering labs 


Middle road to ion propulsion 
Feb. 24, p. 14) w | Xp 
\ 


Packaged laboratories for environmental testing (PE—May 26, p. 20) are now 
offered by Mantec, Inc., El Segundo, Calif. This one, built for Ratigan Electronics 
includes automatically programmed humidity-temperature-vibration chamber 


shock machine, two high-low temperature chambers 


aiti 





tude-temperature chamber 
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Théeoko€ - ST PROVIDES LONGER LASTING... 


MORE EFFICIENT DIAPHRAGMS 


Diaphragms 
coated with 


THIOKOL’S ST 
have 


Because of these outstanding properties, major improve- 
ments are being made in diaphragms. For example, gas 
meter diaphragms are now being made with cotton, 
coated with THIOKOL’s Type ST that last longer and are 
more efficient than conventional diaphragms. THIOKOI 
Polysulfide Rubber Type ST provides maximum resis- 
tance against chemicals and solvents either in condensate 
or gaseous form. These coated diaphragms are abso- 
lutely air-tight and gas-tight. There is no “dressing” on 


Théokole. 


CHEMICAL CORPORATION 


780 NORTH CLINTON AVENUE + TRENTON 7, NEW JERSEY 
in Canada: Naugatuck Chemicals Division, Dominion Rubber Co., Elmira, Ontario 
Registered trademark of the Thiokol Chemical Corporation for its liquid 


polymers, rocket propetiants, plasticizers and other chemical products 
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e greatest resistance to most gases and solvents 
e very low permeability to vapors and liquids 
e maximum low temperature flexibility 


this type of diaphragm which can leach out and caus¢ 
the diaphragm to become stiff. Because of the increased 
performance and uniformity of material coated witl 
THIOKOL’s ST, thinner diaphragms are being used with 
more rapid cycling movements enabling the size of the 
unit to be reduced 


FOR MORE INFORMATION, mail coupon to Dept. 41, Thiokol 
Chemical Corporation, 780 North Clinton Ave., Trenton 7 
New Jersey 


Gentlemen: Please send me furth 


PHIOKOL Polysulfide Syr 
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lat-}e) ol -Jalial- mia 


Uranium: 
Come and get it 


From now on, finding uses for 


uranium will be more of a problem 


than getting it. As predicted here 
Jan. 6, p. 34), uranium 
freed 
I'rue, the ma- 
terial being made available is “de- 
pleted” uranium 
able U 


will not be 


early this yeat 
has, at 


security 


last, been from 


no 
long 


regulations. 


most of the fission- 


235 has been removed, and it 


But 
for all except nuclear uses it is identi 


sold in metal form 


cal to the natural element 


In pre-bomb days, uranium’s major 


ipplications were as a colorant for 


ceramics and glass and as an ingredi 


ent of photogr iphic emulsions. How- 
heavy 


ever, it is a element (specific 


gravity: 18.68), and might prove use- 
counterweight or 


July 21, | 


: 1 
users should 


ful as a_ balance, 
radiation shield (PI 
Prospective 
not 


to handle 


though, that uranium, whil 


toxic, 18 far from easy 
below 


he 


the hexafluoride form 


newly available uranium is in 
which is the 
AEC processing Its 
Paducah, Ky., 


ver kg of contained ( 


formation 


AKC 


ment 


end-product of 
base price, f.o.b is $5 
Purchasing in 
may be obtained from the 
Ofhce of Industrial Develop 


Washington 25, D. ¢ 


How to handle 
the problem metal 


ictible metal, 
corroded at 
ited 
powders are highly pyro- 
But 


above }) 


Uranium is an intt 
brittle, hot short, 
even moderately elev 
turé Its 


phoric > 


easily 


tempera 


its chips moderately so. 
freed metal (see 
black record it 
doesn’t really deserve 

As the Association of Casualty and 
Surety Companies, 60 John St., New 
has 
but 


uranium poisoning have 


this recently 


has one mark on its 


York 38, points out, uranium 


ome toxicity and radioactivity, 
rew cases of 


been reported. It much more of a 


| 
fire than a health hazard 
In a bulletin prepared for membet 


companies, but made generally avail 


12 


ible because of its wide interest, th« 


Association outlines present practice 
in uranium handling and use, 
provides data on physical propertic 


ind al oO 


ind processing 


briefs .. . 


New finish for Type 430 stainless 
steel is offered by Armco Steel Corp 
“soft, lustrou 
surface” for appliance trim, kickplates, 
switchplates, and the like, it’s priced 
on the same scale as No 


Aimed at providing a 


l and 2 fin 
ishes for cold-rolled 430 strip; will be 
called “‘Softone.” 


Polystyrene will be “piped” 
Cosden Petroleum Corp.’s nev 
to its major customiers, with, Cosden 
ing advan 
than 400,- 


000 Ib, Cosden expects the new s\ 
tem t 


says, “considerable cost sav 


tages.”” For users of more 
much as 10 
trucks and 


from whi 


save as 
system utilizes 


hopper cars to and 


MATERIALS 


terial is transferred in bulk 
convevors Ihe wing of 


matic 3 
rather than 


course, comes from bulk 
drum handling 
For 


but still substantial 


for general-purpose pol 


] 
customers purchasing maller 
mounts 
aa 
range from 2U.25¢ to 2c¢ 


sU.5UE 


impact, 28.75¢ to 


Beryllium bolts hav: 

by Voi-Shan Mfg. Co., (¢ 
Calif., and are now under 
reports on the bolts mad 

indicat 

100.1 

bn of ¢ 

ind other ita a 
i-Shan terms 
the manufacturing process a “ma 
reakthrough,” but admits that, even 
with new technique, | 


bolts will be far ft 


hot-forging 
trength of 


ind a 


PrOCess, 
5.000 to 
shear streng 


Fatigue 
now being assembled. V‘ 


65.000 


1 
\ lliun 








15 in. dia, the part is built up from a series of laminated, cemented disks 
that size is not produced). Primary reason for choice of the material was to eliminate 
chance of meta/ contamination; but R&H notes that this acrylic plastic also has the 
*equired strength, can be machined to close tolerance 


Record Breaker? 


This worm feed for a chemical mixer may be the largest machine part ever made 
of acrylic plastic, says Rohm & Haas, material supplier 


More than 4 ft long and 


stock 
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Imported 


Castell 


ime 


PENCIL 
co 


5S AW FABER &®) CASTECL i=8 « 


lays down 


the blackest 


BLACKS 


because it is saturated with “‘black gold” graphite 


of more than 99% pure carbon. 


Nature at her best produces “black gold” 
graphite lor impe rted CASTELI Because 
this natural 


from 8B to 10H, you are assured 
extremely opaque lines that 


or feather even after hun- 
99 pure 


C the blueprint machine 
foreign sustances, CASTELI here’s no need to constantly brush away 
Our job is to refine this superior graphite $raphite dust. CASTELL graphite is close- 
through our exclusive microlet-milling proc- -xtured and non-crumbling, reducing stains 
to reduce the granules to periect cohe- 
) } ise the } he “Sf. : : 
on and to encase the lead in the finest You owe it to your career to use CASTELI 
, 1 { . la V 4 } } 1] 
ained cedar wood the Drawing Pencil of the Masters. All good 
Phus, when you pick up a CASTELL in dealers carry famous CASTELL. Why not call 


any of its 20 scientifically-uniform degrees, yours today 


oe . 


7 -AWG. 


NEWARK 3, N. J 


Vrite Hughes Owens Co td., Montreal 


PREFERRED BY PROFESSIONALS IN EVERY CIVILIZED COUNTRY ON EARTH 
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Du Pont Announces 


A new synthetic rubber unequalled 





fuels, solvents and chemicals at 


The addition of VITON to the Du Pont family of VITON resists temperatures up to 450° F. in con- 
elastomers (neoprene and HYPALON®) corresponds tinuous service and up to 600° F. in intermittent 
to the increased need for flexible construction mate- service. This kind of heat resistance, coupled with 
rials with higher heat resistance. VITON’S resistance to most fluids at these tempera- 

The outstanding property of VITON is its ability tures, makes VITON serviceable where other com- 
to withstand temperatures of 400° F. and up in mercial elastomers would fail rapidly. 
contact with most oils, chemicals, solvents and VITON’S mechanical properties are good for any 
fuels. In addition, VITON also has good mechanical elastomer and excellent for one that is highly resist- 
properties plus excellent resistance to ozone, oxygen ant to heat and fluids. Notable among these prop- 
and weathering. erties are low compression set and good tensile 





“VITON’ RESISTS 
Cc Oo R RO Ss I V E FLU i D SQ Data were obtained Tensile Hardness 


Strength Change 


D Of canizates for 7 $i measuring the ct on properties shown 
by immersing VITON vulcanizate yy / days and measuring the effect on properties showr Retained % Points 








Carbon tetrachloride, 75° F. 

Ethyl alcohol, 75° F 
SOLVENTS Aniline, 75° F 

Tricresy! phosphate, 300 ia 

Acetone, 75° F 





JP-5 petroleum aircraft fuel, 75° F 
Ref. fuel B (70 isooctane, 30 toluene), 75° F. 
FUELS AND LUBRICANTS ASTM No. 3 oil, 300° F 
Turbo oi! No. 15 diester lubricant 
Mil-L-7808), 400° F 





Transmission fluid, Type A, 212° F 
Oronite 8200 silicate ester, 400° F 


HYDRAULIC FLUIDS fal ciiaahcaier aaa 


Skydrol 500 phosphate ester, 300° F 











Sodium hydroxide, 46.5°;.,, 75° F. 
Sulfuric acid, fuming, 75° F 
Hydrofluoric acid, 48°; 75° F 


ACIDS AND BASES Hydrochloric acid, 36.5°;,, 7§ 


) 
Nitric acid, red fuming, 75° F 


Z 


Acetic acid, glacial, 75° F. . 
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VITON 


Synthetic rubber 


for service in olls, 


temperatures over 400 F. 


strength. VITON specimens compressed 25°, and fluid resistance in close tolerance components due 
held 70 hours at 250° F. recover to within 90 to 97°; to VITON’S easy processability. VITON is being put 
of their original dimension—making them good seals to use in precision seals, diaphragms, coated fabric, 
at high temperatures. VITON, tested at room temper- linings and other critical applications. If you have 
ature, has a tensile strength in the range of 2000 to need for a flexible material highly resistant to both 
3000 psi and ultimate elongation varies from 100 to heat and corrosive fluid, ask your rubber supplier 
100°;,, depending on hardness. (Vuleanizates of about VITON. For a free booklet describing VITON’s 
VITON ean be made in any hardness from 60 to 95 many useful properties write to E. |. du Pont 


durometer. Nemours & Co. (Inc.), Elastomer Chemicals Dept. 
With VITON, it is possible to obtain high heat, PE-7, Wilmington 98, Delaware. 


t Company of Canada (1956), Ltd., Box 660, Montreal 





“VITON"” RESISTS HEAT 





600° F. MM 24 hours 

550° F. ggg 672 hours 

500 F. ——————— 250 hours 

450 F. ees (OOO hours Se 


MORE THAN 


400 F. ———— 2400 hours | RAEN 


Per ods of time for whict VITON vulcanizates have remai 1 usetu ye last when oven aged in air at e temperature 





VITON 


Better Things for Better Living ... through Chemistry 
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Continuous tooth 
precision generated 
herringbone gearing. 


High tensile 
heavily ribbed alloy 
cast iron housing. 


Large diameter shafts 
and generous overhung 
Alloy steel 
heat-treated gearing. 


Heavy-duty 
anti-friction roller 
bearings throughout. 





Symmetrical design 
A SPEED REDUCER | and uniform loading. 
FOR EVERY PURPOSE 


In addition to herringbone reducers 


Jones speed reducers are available 


a i ne lla 


ese pop ir type 


Worm Geer Reducers: A com 
dependab high capacit 
ingle reducer available 


ings 


Worm-Helical Reducers: A high eff 

rugged rigt ingie drive for 
er | Output shaft applications 
Ratios t 0:1 


Special Purpose Reducers: Years of 
— age uals quae oP ONLY 0 GIVES YOU 

ALL THESE QUALITY FEATURES 

IN THE EXACT SIZE FOR YOUR NEEDS 


Here’s why these design features enable Jones Herring to all rotating parts, insuring trouble-free duty. Shaft 














bone Gear Speed Reducers to stand up to hard service in extensions and joints are effectively sealed to keep oil in 
ll industrial applications ind dirt out 


Py 


enerated herringbone gearing of rugged heat Balanced design and top quality features such as these 


treated alloy steels gives these reducers the toughness to spell out savings through low maintenance costs, efficient 


carry heavier loads, provide smoother operation, and give operation, and exceptionally long service life. Jones Her 
longer service life in the most strenuous applications ringbone Gear Speed Reducers are available in 57 stand 
Ant , or bearings, conservatively selected provide ird sizes with mechanical « ipacities up to 1950 H P. anda 
continuous accurate gear alignment and maximum effi wide variety of ratios to permit economical selection of 
ciency at all speeds from start to full load. High test alloy the proper unit for each application. To find out how 
ngs mean rigid protection for gears and bearings H-R products and services can help you, consult your 

‘vent damaging deflection or distortion. Splas/ classified telephone directory for the nearest H-R repre 


stem keeps a continuous supply of oil flowing sentative, or contact Hewitt-Robins, Stamford, Conn 


CONVEYOR BELTING AND IDLERS...POWER TRANSMISSION DRIVES 
INDUSTRIAL HOSE...VIBRATING CONVEYORS, SCREENS & SHAKEOUTS 
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Engineer’s Catechism 





Guided Missile with a Man in it. El 


a 


Lockheed F-104 Starfigl 


World’s fastest jets 


In an ultrasonic plane, 
op to worry | 


! I { 
| \ l 
( aie 
Wa 


INCO 


meet deadly challenge 


. 


Despite its small size an: 
I tered- plate 

ry only one-quarte 
ended on to provide reliable « 


nder adverse flight mndit 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street géeo, New Yor! N. ¥ 


NICKEL 


NICKEL ALLOYS PERFORM BETTER LONGER 
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THE ENGINEERING WEEK 


Tey z ‘ AS : « TO LTT YP 


Carmakers Seek Answer to High Tool Cost 


Tempo of design increases tooling cost per car; industry plans 


wider use of building-block elements in standard and special 
machine tools. 


Derrror | non 


TOOLING SALVAGE NEGLIGIBLE 


FORD MOTOR COMPANY 
INDEX OF MAJOR MODEL-CHANGE COSTS 
348 —1957 


ol 1 
i948 49 50 51 52 53 54 


ALENDAR YEAR 


Auto model change-over . 

; expensive. Chart at left shows increase during past 10 year 
Ford’s special tool amortization, engineering and styling costs 
Top line shows index of changes in dollar expenditures with 1948 
as a base with 1957 61/2 times the base. Lower line provides an 
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THE ENGINEERING WEEK 





engine 


r used on th l is still 


ise on the 1958 line 
Three years ag 
iting the buil 

; 


nh 


indard 

r in-line t 
Iding-block 

new; some ma 


built to modified 


represent a ving 
naterials. But tooling costs 
1S ynatic trans 
ster, radio, etc., 
costs that 


ar makers can 


just as expensive; 
m economy 
because their buying publ C 
't demand such accessori But 
in the US, 


be considered 


uch “optionals” have 

ilmost essen 
it least, US carmakers are con 

ince l yf thi 

Operational savings in a small car 

mm lower horsepower rat- 
being the most likely. 

vings are made possible 


n in the 
ind 


} £ 
number I 


Double Copper Bath 
Improves Chrome Plate 


Drrroir—C 


Pontiac 

Parts plated 
withstand salt 
1 compan 


out that 


i 


t } 
i 


orrosion Standard irt with 


tand salt spray tests for 18 hr. 

r. F. Doyle, superintendent of 
Pontiac’s plating plant, explains that 
the first copper bath and buffing elim 
irregularities on the 


inate microscopK g 


itface of the base material and pro 


+ 


de a smooth backing for subsequent 


chrome and nickel plates. Base ma 
irregularities, he says, are accen 


bath. Buffing 


is point removes them and clos« 


d by the first coppe! 


of the copper deposit 
The five steps in the new 
).001-in 
buffing 


i " semi-brig 


deposit; 


Detroit P.O. to Get First 
Automatic Mail Sorter 


Micu 
ved a $1.2-million 
ind install 10 
from the design concepts of 
nal Bureau of Standards a 


I 
now Engineering C 7 


DeETROI Burroughs Corp 
yntract 
mail-sorting 
1¢ 
Md. (PE—May 12 8 

first unit is scheduled f 
tion in Detroit in Aug., 1959 

12 keyboards, tl 


ilt by Burroughs will 
letters per hour per keyboaord 
10 different destinations. The 
will be 74 ft long, 15 ft 
ll ft high 


utomatic 


. 7 
mali 


The other, 

ed in the Washington, D¢ 

n May f th 
R & D work 
1 hines 

| yntract 
m the Post Office Dept. to Pitney 
Bowes, Inc., Stamford 


Pitney-Bowes 


Conn 


will design, develop 
produce the prototypes of mail 
which will 


orting devices coordinate 
ingle, modular letter-sorting machine 
units into groups for handling large 
Coded 


nethods will also be investigated 


quantities of mail addressing 
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Bits 
and 


Pieces 


Creep resistance of nickel-copper al- 
that of the parent 
iccording to tests made at th 
National Bureau of Standards of hig! 

nickel 

copper alloys l'ests 
tension at high temperatures also show 
that the rate of 


degree of strain-aging are increased br 


loys is superior to 


metal 


ind opper and tw 


Mat 
strain-hatdening and 


alloying nickel and copper 

Improved alloys for rotor bearings 
n aircraft gas turbines were developed 
Inc. for WAD( 
except one of these allo 

have better bearing por 

S” Monel and iron 
had 


ment 


by Horizons, 


silver as the major 
Adding 2-4% silic 


n stopping 
I 


ing 940 m 


pl 
Rese 
vertical retu 
! — 
Ueceeiera tion 
tained for 3| 
g’s recorded 
Ihe turnover in cutting tool designs 
machining uranium 


vill be 72 rreater 


— 


compounds 
than those used 
for machining conventional metal 
ling to the Super Tool Co., D 
h. Design ] 

may f i hort as 90 
pace with nuclear ma- 
trom 
Dr. Renato Contini, senior re- 

rch scientist at New York Univer- 
sity, has been elected president of a 
new national society known as The 
Human Factors Societ f America, 
Inc. Purpose of the society is to “in 
ind diffuse knowledge of 


KCCD 


, ' : 
terial change nth to month 


CTCaS€ man 
in relation to machines and promote 
its application in design, manufactur 
and use of systems and devices 

Speaking to the members of the Polish 
Astronautical Society, a Russian sci- 
entist said that their preparations were 
now complete for launching a missile 
to the He said that se\ 


} 1 
tempts had already been made with 


] 
moon etal at 


out success 
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Single-stage compressor gas turbine 
believed to be the first developed in the US is 
Boeing Airplane Co 


den test at 
s Industrial Products Div Knc 400-np 


being developed for potential use as a 


engine is 
helicopter power plar oeing tor the US 
the 320-lb T60 opera 


ratio ever achieved in a single-stage compres 


Navy Bureau of Aeronautics. Boeing says 


at the highest pressure 
or engine metime joing as high as 6.14-1 
The turbine is designed for pressure ratic 6 na 60F day > compressor section is 
driven by a single-stage radial flow 


ployed to guide the flow of incomir re de t 


et geometry being em 
°o give efficient operation 


at takeoff The T60, an 


Gergo an intensive 


over the full pressure ratio range fron le iximum output 
Boeing 502 serie gas : eng w 
development program 


outgrowth of the 


leading to a 50-hr prelimir flight 





Expert Questions 


Federal Scholarships 
What th , oo a 
Ie ? Mr. Stalnaker t 


\ 


\V ASHINGTON 





HOW TO FORM THE ENGINEERING WEEK 


a rectangular shape ~=Aeasurement Methods Retard US 


> Design Progress 
A W ASHINGTON—Important — laboratory ittention to — high-pressi instru 


ind field experiments are needed m nentation—in both = it nechanical 





i number of fields in which we must ind electrical a pects 


nake rapid progress in design. But lhe field of direct-force 


iments are being held up nent c cerns missile 


mtrolled 
ed about the « fight depend directly upon effec 
o~ situation—D Allen \ Astin iveness of calibration § servi Dy 
RY y) rector of the National Bureau \stin pointed to the pi 


calibrations which will provide a 





nand 
Introduce metal Roll thru to de- Standard 

with idler Roll tired point and . | 
disengaged 4 engage idler Roll. Lack of sufficient know-how is ma tihcation of a one-milli 


difhcult for his Bureau ne-tenth of | Sucl curaci¢ 


il it 
with requests for measut it be given now, but NBS is de 
ind calibration seTVICES says D1 sti cloping plans for providing direct 
Surveying the fields that give requests isurement of load 


dC cell 
the NBS finds itself unable to answe 0 one million Ib 


i ; } 
h-tem pc , higl ncerning electronic 


Continue bend Disengage Idier ** 
until angle is Roll and roll to CSSUI di ‘ 1 ' 1 . f les = 
formed next point 1 O ltranign 


lectroni measurement 1 frequencies. D1 
ultrahigh and microwave frequencies 
Other technological areas which he 


ve the attention « held b: " 


lences are: reiapdil 


] 
inadequate meas 


i 


techniques and instrumenta 
4 > aturization, training and educating , alain } 


erecrroni 


1entis or instrumentatio1 enter wil ypened 
Engage Idler Roll Repeat process l I l pened 
to make second until shape is ? + . oe 


bend formed WHERE WE’RE LACKING 


On reliabilit If we don’t d lop 


Pie rational basis for evaluatir i 
\stin believes we lack standards | ; iting this 


with the 3, nterdependenc tf interdependent 


th high-temper ture area, D 


trument measurement technig 


. sipitig mmponents 1 
nd materials data which bett I \ 
i " 
oe 1 wou make possible He sa - 


rv littl 


ROLLER aeeeeve ble, Nobo Ce First Organic Moderator 
there is a more serious | 


2 ch. for German Reactors 


vevond exists an almost complete 
id. At NBS, high-te mperatur li BONN 20:1 scale model nuclea 
mn I nade tc 2800 ¢ ] ‘ Ca I ] LS¢ in organ fluid te 


1 coolant ind h it transfe1 
exhibited by 
nt German Ch 
\ full $iZe Versi 


S id to obt 


if the if ( 370.000 
pressure research IS Ted into turbine at 
Forming small and large circles without 
flat spots and a variety of other sheet ; ; 
metal shapes is easily accomplished on hig ) sures in product svnthesis Organic-moderated 
I i-Acro ller with xclt >cam . 
the Di-A Roller wit its exclusive ¢ Cuner_nreeens ail , est because they 
actuated Idler Roll. Consult the yellow I I 
pages of your phone book for the name i} \ | new forms 
of your nearest Di-Acro distributor or 
write for six page instruction folder. OF scientuin industrial ( eactor pressures and by pass some of 


I 
the industrial use rical output 


; 


steam temperatures at t 


] 
moderate 


a re it im] mel ny] su | rosion pI »blems encountered 


ace O'NEIL-IRWIN MFG. CO, = "csunns and | | ; —— 


333 Eighth Ave. «© Lake City, Minn. Ces, | 1 u r specinc peration 
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Pilot plant reactor shell 

after 2000 hours service. Note 
corrosion on stainless steel shell 
and flange, while titanium 

liner shows no corrosion effects 
Right: Titanium dip-tube after 
2000 hours operation remains free 
of corrosion damage 





In high-temperature nitric acid service... 
TITANIUM WINS TOUGH 2000-HOUR 
CORROSION TEST 


A large petrochemical company recently tested titanium versus 


other metals in high-temperature nitric acid service. 6% to 10° : CORROSION RATE TEST 
: Conditions: 375° F, 300 psig 


concentrations were handled in a pilot plant reactor at temperatures 6% nitric acid 


between 300° to 400°F 
Material Corrosion Rate 


Above you see dramatic proof of titanium’s performance in this . mils /yr 
punishing service. After 2000 hours, the reactor’s titanium liner : Titeniun nil 
and dip-tube showed no corrosion effects, while the stainless steel 
shell and flanges were badly corroded 

Further corrosion-rate tests were made by immersing test coupons 
of various metals in the reactor for 40 hours. Again, test results proved 
titanium’s outstanding corrosion resistance (see chart at right) 

Want more information? Write for bulletin on Corrosion Resistant 
Properties of Titanium 


MALLORY MS SHARON 


MALLORY-SHARON METALS CORPORATION + Nit S,OH 


Integrated producer of Titanium © Zirconium ¢ Special Metals 
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| Franco-German R&D 
Wi RE CLOTH PARTS Institute Nears Reality 

Bonn—The German cabinet has ay 

wed a ramp rench agreement 
n joint maintenance of a ballistic re 

irch institute located in St. Lou 
l'rance 

[he agreement provides a contrac 
tual basis for future cooperation of the 
two countries at this institute in which 

number of German scientists have 
een working since 1945 

[he agreement, negotiated to its 
ial stages over a period of four years 
was in fact signed by the defense 
ministers of the two nations last 
March 31 in St. Louis. Final parlia 
mentary approval is still req 

The institute will carn 

earch, theoretical and expert 

1 the following fields: hig! 

1ematography, detona 

llow-charges for anti-tank 

nputation ’ 

nputat 


entific and 250 
nnel. Administration is 1 nch 
hands while the scientific department 
headed by Professor Hubert Schar 
Wire cloth parts fabricated to your order ty ¢ a + ys pes B Tiet 
are a Newark specialty. One division of our Institute of the Luftwaffe Academy 
lin-Gatow. Majority 
n the St. | 
to manufacture any part you ecruited from 1 


company is fully equipped and staffed 


need with a wire cloth insert. 


SRI to Keep A- on 


We also offer an engineering service to assist Mento Park, Catir.—T 
\tom Energy Comm 
d with Stanf 


you in design or redesign of your parts. 
Ours is a ‘‘one-stop”’ service . . . we deliver 
complete parts guaranteed to meet your 


specifications. Send for our Fabricated Parts Catalog. 


NEWARK aL ha i ae eae alain 
fPraccuracr oy ‘ire Cloth | ns Offic f th AEC n Oakland 


An AEC unclassified deposi 


C Oo M PA NY ‘ has been in operation at SRI 


351 Verona Avenue, Newark 4, New Jersey 
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Process Air Heating Guide 





How to choose the right amount of heat 
for ovens and process air applications 


IUSE TO DETERMINE LOSSES THROUGH INSULATED WALLS IV This Table Lists Specific Heats 


1407-7 — 


Here is condensed information to help 

you get the most economical electric 
ee lag, ay heaters for your oven and process air 
Neot per Cu design problems. 





Generally, strip heater 1) or tubular 
rs (1 itural convec 
, 


reea convec 


heaters (c) are 


x 
, 





Section A723-28, General Electric Co 

Schenectady 5, New York 

Please send GEA-5096 Heating Process 
and GEC-1005 Catalog of G-E 


Heaters and Devices 


| COMPANY 


GENERAL je) ELECTRIC 


| CITY 
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“Even the music you write belongs to us,” a 
foundry exec told his engineer, “if we see fit to claim 


it."’ No wonder, says the author, because 


the litthe man 


cant protect 
his patents 


DAVIDLEE VON LUDWIG 


A lifetime job 
Well, I t \ 
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MEET THE AUTHOR 


Davidiee V: 

Virginia, 62 yea 

first patent. Mr 

nave a good 

He did his graduc 
| r 20 


im ove yea 


Wright and Sperry 


thon 350 pa 


te 


r 





HELPING PRODUCTION LINES ROLL 
FOR BETTER COST CONTROL 





CUSTOM 
ENGINEERED 
SHAFTS 


to soive your 


ndividual problem 


WRITE FOR FREE 
Valuable Brochure 
on U.S. “Custom- 
Engineered” Shafts 
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® 


SHAFTS 


Down-time to replace a shaft on a big production line 
like this might idle your men, slow delivery, jack up 
costs. U.S. SHAFTS are your best protection against 
such costly overhead items. 

Fine alloy steel is heat-treated by today’s most 
advanced method. Then “millions” of steel “shots” 
bombard each shaft to make it up to 5 times tougher, 
by actual torsion tests. Precision engineering and spe- 
cial ability in designing shafts for every use are based 
upon our 38 years of outstanding service. 

Let us give you facts that apply to your cost control. 


ote WORLD TURNS ON y . 


Ss «J 
THE ( “—) AXLE COMPANY, INC. 


Since 1820 « Pottstewn, Pennsylvania 


AXLES” 
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@eAn Administrative Engineer 


the Government 


says this on *A.Proeaional Engine 


OVERTIME PAY 


for Engineers 


Who is not 
| 


Do you sometimes work late evenings, 
or go back to the plant on weekends? 
Unless it exempts you, the law requires 
extra pay for those extra hours. Here 
are the rules, simplified. 


ROBLEY D. STEVENS 


Employers liable 


Tf 


Who is exempt 
} 


e An Executive Engineer 
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from idea to form— 
EVOLUTION OF A LOUDSPEAKER TELEPHONE 


E. J. TANGERMAN Editor 


Bh eaty are the development steps discernible after a new 


design is completed. However, in the new ‘‘distance-talk- 
ing” telephone produced by Telefonaktiebolaget L. M. 
Ericsson, Stockholm, the collaboration of company engi- 
neers with the industrial-design firm of Ahligren-Olsson- 
Silow, assisted by L. Dean Smith, is well documented. The 
result is a case study that outlines the approach to such a 
problem, and the solution—a desk unit that is compact, 
attractive and efficient. Pictures shown here represent only 
major steps of the many involved, and data are summa- 
rized from conferences with the creators. The new telephone 


is being announced this month. 


FORMER LOUDSPEAKER TELEPHONE consisted of 2 PHYSICAL SHAPE was studied first. The instrument 
several units (as American models do): loudspeaker could be broad (as was the main unit of its 
x, amplifier, and main instrument with handset predecessor—left), or long (middle). But both showed lack of balance because 
»chnical study made possible radical reduction of one dimension was exaggerated. When height was made the major 
ymponent volume, suggested unitizing. It was decided dimension (right), shape was similarly unbalanced, and a basic concept was 
the handset should be independent—the one-piece discovered—a loudspeaker telephone should propagate sound in all directions 
Ericofon, so the new unit would include loudspeaker Earlier types had not utilized the potentialities in this concept, because sound 
microphone, amplifier, dial and three operating was received and emitted in one direction only. (Conventional methods of 
buttons (switch, volume control and temporary cutout measuring transmission properties of this type of phone express this fact 
So it was decided that microphone and loudspeaker in the new design should 
be grouped for equal sound transmission in all directions, and that the forn 
of housing should express this all-sidedness 


3 A NEW FORM OF 
LOUDSPEAKER— “ 
inverted and set on a —_ 
resonance box—was a 
technical innovation that 4 TWO BASIC FORMS of all-sided instruments evolved from further 
obtained all-sidedness in study, the compact cubic shape (right), and the circular (left 
speaker sound distribution The latter was theoretically the ideal form for all-sidedness, but it was 
difficult to place components inside without waste space, the instrument 
had a “spread-out’”’ look and it covered too much desk area 
So the rectangular bose was chosen for development 





em ee ee 
et ge ee oe ee 





5 GROUPING NECESSARY com 


omponents 
pactly (cross-section) suggested 


base and pyramidal tor Refir 


OF 
resulted nm the sketcr right that 1 #5 


fin " 
a solutior 


] MORE EXACT CARDBOARD MODELS 


sre 
followed by a clay mode From the latter 
a working drawing is n a wood form, 
the form made, and warm sheet of polystyrene 
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THE QUESTION: 





“Has Foreign Competition Affected the Design of Your Products?“ 





\\ . °.° 
We meet foreign competition 

with standard products designed for doing work that requires identical 
machine capabilities, regardless of the job location. Machines built by 
Caterpillar—tractors, motor graders, diesel engines and earthmoving 
equipment—are the results of continuous research and development 
over a period of more than 50 years. The design of a rawler tractor, 
for example, is not contingent upon the caprice of a stvle-conscious 
buyer. It is a capital good. The buyer of our type of machinery 1s 


interested in but one thing: knowing which machine will produce the 


greatest profit. Our goa » help the owner lower costs and increas¢ 
production by designing versatile machines that stay on the 
In recent vears we have greatly expanded our foreign 
operations. In so doing, we have extended our standards 
that they are equal in all our plants throughout the 
J. E. JASS new plant at Glasgow, Scotland, illustrates this poli 


iW ' t 1 tae tds n ' 
er, manufactured there will entical to those built i t lhe 


unt 
same applies to production of motor graders in our plant at Melbourne, 


I 
Australia. Parts manufactured at Sao Paulo, 


world-wide specifications 


“Our concept of compact and 
smaller automobiles 


has not been affected by the recent competition of foreign 
United States. In fact, as early as 1950, when the fi 
introduced, we began our pioneering effort to provid 
motorist with a car that made sense in the face 


habits. In launching out compact-car program, we decided 


1 car that has the interior passenger comfort of the biggest 
ars but without the excessive dead weight. By using singl 


struction and making the exterior of the car more ym pact ut 
down on weight, improve economy and performance and, at the same 
time, make the car much easier to handle and park 
“The idea made sense to us then—it still makes sense to us toda‘ 
We saw a basic social and economic revolution taking place in American 
m life, and the Rambler was geared to meet the sweeping changes that 
ROY D. CHAPIN, JR, were gaining momentum. We plan to continuc¢ building the type of 
Automotive Executive Vicepresident vehicles that will benefit the consumer as far as his ‘personality’ is 


I 
and General Manager 


oncerm 
American Motors Corp ‘ Crl ed 
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VF VIEW 


“Very slightly... . 


Foreign manufacturers are endeavoring to meet American-designed 
equipment rather than American builders designing equipment to meet 
foreign competition. American-made machine tools have always been 
heavier in construction, enabling them to take bigger cuts than foreign 
equipment in a shorter length of time. Foreign equipment has, in most 
instances, been a lighter tvpe of machine selling at a much lower price 
In recent years, foreign equipment has been built somewhat heavier 
ind, in some : has been acceptable to American manufacturer 
Where a buver more concerned about price rather than quality and 
performance, the foreign builders have been able to sell their equipmen 
in the United State 
equipment has been increased by a minimum of 
h we manufactured during World War II and 


i] \ oubled the weight, as compared vit Jj. E. STORM 
Ihe main reason for this increasé Vice-president end General Monager 
production requirements of auto Van Norman Machine 
is well as the 
developed fol n tl manufacture of aircraft 
“Importation of reign machines into this 
much more seri problem than in the past because of the 
mport dutic nposed on foreign builders. Not many 
d to but a small fractior 
produ I lav the unt to an average much higher than before 
(his is particularly true for manufacturers of standard-type equipm« 
such as radial drills t] milling machines, shapers, et On the 
other hand port to foreign markets by American builders has beer 
on the decline, due to the exceedingly high tariff placed on Americar 
made machine tool 


of machine tools in the United States, in order to compete with fore 


imported by foreign countries. Some manufacture 


manufacturers, | uilt factories in Europe, making it ] 


in European count 1 lower cost.’ 


“Foreign competition has had no effect . . . 


upon the design of our products, although we are cognizant of th 
gn trends our foreign competitors are following. Design d« 
it Argus are made on the basis of the improvements the innovations 
bring to product performance, serviceability and appearance, and t 
customer case-o! operation 
“Despite the obvious advantage to foreign producers in lower 
duction costs, we feel that the American products, in their price rang 
ire second to none in quality of design and in serviceability. Precision 
design and manufacture of Argus cameras, projectors and_ relat 
products, we feel, provides superior quality in their price rang 
results equal to or superior to products costing hundreds of dollar DUDLEY J. SCHOLTEN 
, Divisional Vice-president—Marketing 


Arg neras Div., Sylvania Products, | 


More 
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Flexible terminal blocks . 


l lectronic 
York City 


34 


American 
Products Co., 202 40th St.. New 


SIGNIFICANT COMPONENTS 


Digital shaft-angle encoder . . . 


=e f ™ \ + $4 
Dychro Corp 125 Mt. Auburn St., Watertown 72, Mass 


Circle 2, Reader Service 


Metal alloys are liquid . . . 


United Mineral & Chemical Corp., 16 Hudson St., New 


, Re 


Bonds of over 500 psi 


H. B. Fuller Co., 255 Eag 


Low-force snap switch. . . 


M 


f t Columbus Electric 
2005 E. Main St., Columbus 5, Ohio 


le 5, Reader Service 
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Positioned 


Seals for hydraulic systems 
I 


I t Navan Products, 900 N 
Segundo, Calif 


i 


Sepulveda, F1 


rcle 6, Reader Service urd 


FIXED 
CONTACT 





~ MOVABLE CONTACT 


Air-jet-actuated switch . . . 
Acid-resistant insulation 


| t r 4 ited SPS 
Norman Hardy Associates, P. O. Box 97, Wyncote, Penna 
cle 7, Reader Service 


High-strength plastic screws .. . 


} 


» standard thre . 
Pylon Co., Attleboro. Mass 


rcle 8, Reader Service 


, ] 
i 1d 
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write for NEW 


07 Wy.) el 


of Kendall — 
Governaire 


precision pneumatic 


PRESSURE 
REGULATORS or Industry 


%4 NPT...in supply pressures up to 250 psi 
Fact-filled pages spell out the full story 
characteristics * pressure ranges, ratios * ap 
plications— for 16 different models includ 
ing motor operated and lever set types 


The facts you need on a complete range of 
pneumatic pressure regulating valves and 
volume boosters. Here is your guide to a 
series of pilot-operated and direct acting 
regulators—in pipe sizes from “% to ™% and 


Write today for the new KENDALL- GOVERNAIRE catalog 


STRATOS 


INDUSTRIAL PRODUCTS BRANCH 
Route 109,West Babylon, N. Y. 
A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 


Turbo-Expanders and Compressors 
SPECON Variable Speed Drives and Transmissions 
Pneumatic Pressure Regulators 


CIRCLE 65 READER SERVICE CARD 





Products powered with 


BODINE 
MOTORS 


run quietly ee 


HEIM 


Thal 
on each machine 


I> ~( 





“Bodine motors 

operate quietly, 

start fast, and 

maintain proper 

speed ... reasons we use them to 
operate external motor attachments 
for our recorder chart drives.” 
—The Esterline-Angus Co., Inc. 


Call in a Bodine engineer in the 
early stages of you? product 
planning. You may find one of 
Bodine’s 3500 standard motors 
perfectly suited. 


12 to 16 week delivery on standard 
built-to-order motors! 


Fast shipment on 265 different 
STOCK types and sizes. 


Bodine Electric Co., 2260 W. Ohio St., Chicago 


=le)~) ans 
© NE 


fractiona 
J es HEIM 


nf reen B COMPANY 


- the power behind the lead ng products 


FAIRFIELD 
CONNECTICUT 


CIRCLE 66 READER SERVICE CARD CIRCLE 67 READER SRVICE CARD 





SIGNIFICANT COMPONENTS 
MATERIALS 
PROCESSES ... 








Miniature transistor-equipped 
counters... 


Walkirt Co., 141 W. Hazel St 


Inglewood 3, Calif 


i 


rcle 10, Re 


Self-aligning threaded 
insert... 


l i 


6500 Avalon Blvd.,. 


Newton Insert Co 


Los Angeles 3 


Governor-controlled 
oe 


] 


1 1 
l im 


140 | ne ock | it 
ns. Hansen Mfg. Co., Princeton, Ind 
Circle 12, Reader Service Card 
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i MEMOS FROM DUREZ 


Heavy-duty parts 
Making epoxies flame-resistant | Metallized phenolics 


a similar flame source for the same time 
a HET-cured laminate snuffs itself out 
soon as the flame source is removed 
This leads to some interestin 
bilities. For instance, you c: 
glass-reinforced laminates th: 
tically all their flexural 
when heated wili UU 
You can make potting resins that ret 
room-temperature electrical propertic 
high humidities and at temperatures 
300°F—and won't feed a fire 


Rugged ares 

Got a job that’s “too tough for phenolics”? — a: niri I sing is [I ide of Dure 
You might never think of phenolic for ? oli i na num mirror 1s 

a part like this Chrysler-engineered auto : 5 } ted ; I istic Dy Vacuum 

motive oil-pump gear—subjec 

heat, friction, constant oil immersion = : a = : AS) ‘ vit e Durez com 
But you'd be reckoning without the rug- } I is part. It provides a 

gedness of a new phenolic, Durez 1677 For easier casting or wet layup, you ar rface for metallizing. It in 
Parts molded from this glass-fiber-filled need not handle HET Anhydride hot. You rates other wanted properties: high 

compound have a flexural strength of can mix it with another anhydride to form strength and low thermal conduc 

20,000 psi, compressive strength of 16,500 a curing system that stays liquid 


si heir tensile streneth is 7.000 psi temperature. Toxicity is very low , 
psi. Their tensile ~s } a sen tons , You're on sure ground when you base 
Modulus of elasticity in tension is 3.0x10 If you'd like complete information on eiote 


int id 


lj tk henolics. The 
as like this On phenolics ey 
aes » tn te i t nOINnt HET Anhydride, methods of use, ' 
psi What's more, the heat distortion point . . . . ve vou a bigger choice of controlled 
of these parts is up around 600°} properties of cured resins, 


coupon for Bulletins 19 and 4 , : 
Payoff + These properties, plus excellent You can select the right balance from 


. ’ n 1580 Dur / noun 
resistance to oil, water, and acid, made Bright idea ones l com “unas 
tresn } s en ics 
Durez 16 l appear t ave some of the ake a Ire 1OOK at today pl enolics, 


Next time you want to put a bright reflec coupon for a new four-page 


roperties than any other material in their 


properties needed for the Chrysler oil 
ves > on ar hink of metalliz. leti ri} , ' » 
pump gear. After extensive experimenting live surface on a part, think ¢ , , . , : some typical Durez 


phenoli na\ > yo stly prod m ng uy ‘ f what a 
and testing, Chrysler engineers developed / tolic. It may save you a cos proguc I ng | i what you 


the plastic gear to replace the usual metal tion step 


part 
Results ut 

wear metal gea | show no For more information on Durez m: als ment t heck here 

performane fiectine wea ifter 200.000 


High-impact Durez 16771 g compounds 
HET Anhydride—Bulletins 19 and « 
metal aCe rs ru more wie etly 
describing this high Clip and mail to us with your 
; 


miles; save a 


For a data sheet 


strength phenolic, check opposite “16 


on the coupon 


How to make epoxies 
resist flame 


HOOKER 


Your epoxy laminates and castings will CHEMICALS 


shrug off heat, moisture—even fire—if you : ‘ , riasrics 
cure them with a new Durez product 
called HET® Anhydride 

In the picture that follows, the laminate P L A Ss : I Cc gy D l V | Ss | oO N 
cured with a conventional hardener ignites 
in less than 30 seconds and burns to de- 


struction in about 3 minutes. Exposed to 1507 Walck Road. North Tonawanda, N. Y. 


HOOKER ELECTROCHEMICAL COMPANY 
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are it will 
be equipped 


with— S¢) SS 


INVISIBLE 
ENGES. 


sible Hinges enat 














pletely hidden from view 

when doors or lids are closed 

They are the only hinge thot creates 
the flush, smooth streamlined surfaces 
so necessary for modern desiaqn. Unique 
Soss Hinges are available in a wide 


size range to meet every requirement 


For complete details, prices and free 


illustrated catalogue, write today to: 


OSS MANUFACTURING 
COMPANY 
Department 210, P.O. Box 38 
Harper Station, Detroit 13, Michigan 


38 CIRCLE 69 READER SERVICE CARD 





SIGNIFICANT COMPONENTS 
MATERIALS 
PROCESSES ... 


Here’s how you can 


MERCHANDISE 








Concentric speed reducer . . . 


" iwle-ended unit built with a high 


t shaft coaxial and low-speed 
Input shaft extends about 
‘ Driving 


cams, switch 


ving powe! 


is well as the 

mounted on the same 

backlash of 30 minute 

reversing load. Made 

tainless steel bearing plat 

geal ters. Frame dia is 1.062 in 

Bowmar Instrument Corp., 8005 Bluffton 
Rd., Fort Wayne, Ind. 

Circle 13, Reader Service Card 


Finned aluminum cooler .. . 


istors, rectifers and other minia 
: 


n ind electrical omponent 


eat away through thermal con 
plate. Available in twe 


| 
24 and 33 in., with ip to six 


th a finned 

uit Electronic 

Cooling Dept., Modine Mfg. Co., 1500 
De Koven Ave., Racine, Wis. 

Circle 14, Reader Service Card 


i ntinuous trip 


White-printer . . . 


do roller dri 


vrinkle-fre¢ 
luce t paper ke 
slucent paper make 
pics on sensitized diaz 
processing of material of 
+2 in. with no tendency to 
ase or wrinkle either original or copies 
= ; ’ 

Machine offers dry development. Operates 
t-tip controlled speeds. Available 

unit at $287.50 and a 
une for material to D-size at $2 I 
Blu-Ray, Dept. DR, 301 Main St., Ivory- 


ton, Conn. 
Circle 15, Reader Service Card 





YOUR, 
ADVERTISING 


Keep your sales le 
ind distribution people 
your advertising. Circu 
prints, reprints, 
other material in 5 
and make your advertising 
work over and over for 


Write for illustrated folder and price list 
Promot 


McGraw-Hill! Pub 


30 West 42nd Stre 





SEARCHLIGHT SECTION 








WANTED: 


SENIOR ENGINEER 


Aggressive man experienced in appliance or 
related industry to serve as Senior Engineer 
in developing gas appliances for Eastern ap 
pliance manufacturer Responsibilities will in 
clude: Directing engineering projects, creative 
engineering development, production design 
Position offers excellent growth potential 
and advancement Reply giving complete 
details of background, experience and salary 
required to 


-8484, I 
iss. Ad Div 








Industrial Designer 


A progressive midwestern manufacturing 
company has a position available for an 
experienced and creative industrial de 
signer with a minimum of ten years ex 
perience. This position is an integral part 
of an important product development pro 
gram, and will be an excellent opportunity 
for a designer interested in product design. 
Experience in a top industrial design firm 
or a similar position in a successful com- 
pany desired. Salary open and will be 
commensurate with ability and experience. 


Please send complete resume to: 
P-8390, Product Engineering 
520 N. Michigan Ave., Chicago 11, Ill 














USED TEST EQUIPMENT 


Hydraulic Test Stands, Salt Spray Cabinets, Alti 
tude Chambers, Vibration Tables, Torque, Impact 
Tensile and Compression Testers, Gauges, Flow- 
meters, Vickers and Denison Pumps 


Your Surplus Test Equipment WANTED 


A & J MACHY CORP 


1267 Flushing Av Bkiyn, N. Y Hy 7-0729 
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INDEX TO NEW LITERATURE 
ADVERTISERS Mysteries of Science 


JOHN ROWLAND. Published by Philosophic« 
Library, Inc 15 E. 40th St., New York 1 
6x9, 214 pp. $6 


Lhe iuth 


Automatic Steam P 


Behlen Mfg Cc 
Bodine Elect 


Carpenter Stee ) ; 
Carpenter Stee! Co... Art and the Engineer 
de Nemours & ¢ 

mers Dept 


} ker 


ALLOY ABRICATION 


\ 


VMIETAL-CERAMICS 





PRODUCT ENGINEERING 
ADVERTISING SALES STAFF 


Atlanta 3 
H I ” f 
Boston 16 \ v ] 7 ‘ ENGINEERING AUDITS 
Chicago 11 
M 4 &§F 
I Ar 


Cleveland 13 


Dallas 1 
' 


Denver 2 

Mile H 
Detroit 26 

I ig NY 
los Angel 17 enour 
West Sixth St ho GEARS, POWER TRANSMISSION 
New York 36 ; ‘ , 11S ky he . ' COMPONENTS AND MACHINED 


R.G. Ww 
t 1 ' . } ; tT 
Philadelphia 3 . HOS¢ ( € n i PARI 
Pe | ‘ 
Pittsburgh 22 
| Atlantic 


St. Lovis 8 


San Francisco 4 
S D 
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an extrudible compound 
of wick and oil 


flows to 
completely fill 
the most 
intricate 
lubricant cavities 


lustrated is TOR Model 150 


-+. with typical tooling 
for assembling 

parts and injecting 
PERMAWICK into 
sleeve bearing 
lubrication cavities .. . 
in one avtomotic 
operation. 


CIRCLE 70 READER SERVICE CARD 


DWheow you need. G Congacl, 
4 


8 
fotratle 
operated. <Jourwce 4 . 


HIGH or LOW 
Pressure STEAM 


(Aa STEAM 
GENERATORS 


are available in O 
all sizes—for 

every conceivable 
purpose! 


Used by the 
leaders of industry 
throughout the 
world—Since 1917 


7, CAAT ACad 


Send for Free Copy of 
10 page Data File! 


AUT CHATIC 


STEAM PRODUCTS CORP. 


138 West 31st St., New York 1, N. Y. * BR. 9-9736 





40 CIRCLE 71 READER SERVICE CARD 





ite io) i t-ial-) ot — 


| ae OL — a tt ot gl | oe 


we watch 


the BELLWETHERS 


’ thy ’ + y } , 
putting ) material 


sely. Only 

ned with th 

believe all 
Cise vh T¢ 
BELLWETHER 


‘ 


Chis imp tant info 
It’s full of meat and ide 
typical of the kind of 


exclu vou 


id it, TCac 
Another 
ri hie 1 
many articles explaining 
n The 
be we have paid mor 
the machine-tool industn 
countries than you'll find 
tion. But we 
nation 
ving fields 


uT 


WITH 
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ofit in your pocket? 


Are those pennies, nickels, 
dimes and quarters jangling 
around in your pants worth more 
than their face value? You don’t 
have to be a walking numismatic | | Silt -s-000e 
italog to be su Taking a dial 
from the engineer’s portfolio, 
Discalog, Inc., PO Box 36432, 


has designed a 


Los Angeles 36, 
set of guide wheels that have practically all the answers. Just 
turn the dial to indicate the mint, vear, and condition, and the 
current price appears in the proper box. A 1927 dime in good 
condition, for instance, is worth about 40¢ if it was minted in 
Philadelphia, $2.25 if it came from Denver. 
wheel has the data on two coins. Right 
and dime-quarter wheels are available at 


” 1 


ffered in the next six months. 
ther looking at dimes minted since 
condition (uncirculated), or carry 


latter, the wheel says, is worth 


sleep! 


worth a million dollars, then perhap 


t is a bargain. Combining 7 transistors 


ind a push-pull output in a case 3 by 6 by 14 in., 
ywwered by 4 flashlight batteries, costs $125 


tronic effort do? It reproduces the sound 


i 


inufacturer, Gardiner Electronics Co 
the sound of falling rain is probably a 
nce in most people was borne out 
timulates this primitive instinct 
und of rainfall . . . and will eliminate 
ind dangerous drugs.” You can adjust 


ut extraneous noises. 


Get clipped—free 


| 
souvenirs 50th anniversary 
in the electric business, is offering them free of charge. to 
engineers. Address: Mueller Electric Co., 1552W East 3lst 


St., Cleveland 14. 
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WHY 


DON'T THEY 
RESEARCH and DEVELOP 





em of cooling 
on demand 


ll the time 


The cost of electrical power, on lights when the 
machines are not in use and on days when drinks aren’t selling, 
could be completely eliminated. How about a CO, bottle with 
1 jet outlet near the exit chute for the necessary quick chill? 


McManon 


. a radio clock in which indicated time woul 


+ 1 
stations. | 


by coded pulses sent out by radio 
would be decoded in the normal radio 
to control clock hands. Whenever 

? 


tioned it would only 


moments until the 


. a mechanical brake 
for small power boats, 

ntrolled by a foot 
edal. Cables could 
pull a plastic or metal - 
dish below the stern to 


stop forward motion. 


a V-belt made with five sides instead of the 
usual four. A standard br isually fails by 
wearing through the VOI y sid With 
1 pentagonal cross section the belt could be 
rotated periodicall distribute the wear 


equally on all sid 1. Kostow 


1 portable, heavy-duty air circulator with filter system de 

sned to clear smoke from conference rooms and offices. Often 
the air conditioner is se¢ verely overloaded and at best it is in 
tended to cool rather than filter down to smoke-size particles. 
rhe unit should be quiet, with ea ily replaced or washable filters, 


ind sell for under $200. . >. L. Rosrnson 


Have you a pet project but neither the time nor inclination to do the neces- 
sary R & D? Product Engineering will welcome (and pay $10 each for) similar 
ideas based on known scientific principles but lacking an inspired manufacturer 








Timken-Detroit Drivee Put Power To Work 


This self-propelled All 


scombine, equipped 


with a Timken-Detroit drivin 


riving assembly, harvests 
mountains of wheat with almost effortless ease. It is 


another outstanding example of the successful co- 


operation between leading builders of self-propelled 


—_— . nea 
ent and Rockwell-Stand 


equipn lard Corpo ation 


The driving issemDiv used here came trom the 


comple te line of Timken-Detroit axles By “custom 


to meet Allis-Chalmers’ 


cations, our engineers were able to 


, } 

a Standard assen bly 

needs and specifi 
the 


requl ed. Result: the 


void the high cost of 
con ponent 


get into prod i 


tion taster...an 1 elimin: tne expense of additional 


facilities 
Once again, Rockwell-Standard proved it is more 


economical for vehicle manufacturers to draw 


on 


Products of ROCKWELL- 


specialists for thei: special need lf 


problem involving driving assem| 
Rockwell-Standard axle engineers. It costs you 
nothing, and it will prove very helpful 

Plants at 


Detroit, Michigan 


Oshkosh, Wisconsin * Kenton and Newark, Ohio 


New Castle, Pa 


TIMKEN 
AXLES 


ROCKWELL-STANDARD CORPORATION 


STANDARD Corporation 





Steering knuckle 


Bet your boots 


we make 'em 


Universal 
joint cover 


Coated fabric 
cylinder rod boot 


Custom-designed and 


drag link boot 


Bellows cover 
for sliding ways 


Hydraulic jack 
cylinder rod boot 


engineered to fit mechanical giants or midgets 


Whether 


boots. 1 hev ll desi rT 
Hoot to your exact req il 
using only the fine 
| 


, tanned ana 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


1237 Elston Avenue - Chicago, Illinois 


ffices in 55 principal cities. See your telephone book. 
f y 


In Canada: Distributed by Chicago Rawhide Mfg. Co., Ltd 
Brantford, Ontario 


Export Sales: Geon International Corp., Great Neck, New York 


ric, ice 


Writ 


SIRVIS DIVISION 


on; ier. Ucie) 
RAWHIDE 


Other C R Products 
C/R Shaft & End Face Seals « Sirvene (synthetic rubber) 
molded pliable parts « C/R Non-metallic Gears 





